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An epitome 
(57) [Abstract] 

[Objects of the Invention] Assembly manufacture is cheap and easy and realizes positive actuation. 
[Elements of the Invention] It has the housing 21 of the shape of a long picture arranged along with 
a vehicles panel, and a wire 22 is stretched from the switch unit 23 of an end to the other end in 
housing 21. If a vehicles panel deforms in the thickness direction of housing 21 by collision, straight 
line length of a wire 22 will become short, a switch unit 23 will operate, and a collision-detection 
signal will be emitted. Since surface treatment of a contact prolonged in the conventional **** 
longitudinal direction and time and effort of installation are not needed, cheap and reliable detection 
can be made. 
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CLAIMS 
[Claim(s)] 

[Claim 1] a substrate of the shape of a long picture arranged along with a vehicles panel — having - 

- this substrate top — deformation to the substrate thickness direction of the above-mentioned 
vehicles panel — displacement — an amount — displacement of a substrate longitudinal direction - 

- displacement changed into an amount — a collision-detection sensor characterized by to 
establish a conversion means and a detection means which operates in response to displacement of 
a substrate longitudinal direction, and emits a collision-detection signal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the collision-detection sensor which 
detects the collision of the vehicles side effectively about a collision-detection sensor. 
[0002] 

[Description of the Prior Art] As a collision-detection sensor, conventionally, detect the collision of 
the direction of a vehicles transverse plane by an acceleration sensor etc., the air bag contained in 
the vehicles steering section is made to develop, and what takes care of crew is used widely. 
[0003] In order to plan efficiency of crew protection in recent years, the collision (side **) of the 
direction of the vehicles side is detected. As a collision-detection sensor which making the air bag 
installed inside the getting-on-and-off door etc. develop is proposed, and it uses for this use the 
inside of a door panel — this — meeting — a vehicles cross direction — a small tea ceremony 
room — the long picture of the pair which counters at leisure — a conductor — a board — 
preparing — the method of the inside of the panel at the time of a detection contact, nothing, and a 
collision — that a part of detection contact carries out [ that ] a contact flow in connection with 
displacement is known (for example, USP No. 4,966,388). 
[0004] 

[Problem(s) to be Solved by the Invention] in order [ however, ] to secure the positive flow at the 
time of contact over a long period of time by the above-mentioned conventional collision-detection 
sensor — a long picture — a conductor — it is necessary to perform surface treatment, such as 
gold plate, all over the opposed face of a board, and increase of a man day and cost is not avoided, 
moreover, a conductor — in order to make the opposite gap of a board into the optimal constant 
value, careful cautions were needed for assembly. 

[0005] This invention solves this technical problem, and assembly manufacture is cheap and easy 

and it aims at offering the collision-detection sensor which realizes positive actuation. 

[0006] 

[Means for Solving the Problem] the long-picture-like substrate 21 with which a collision-detection 
sensor was arranged along with the vehicles panel 1 1 when a configuration of this invention was 
explained — having — this substrate 21 top — deformation to the substrate thickness direction of 
the above-mentioned vehicles panel 1 1 — displacement — an amount — displacement of a 
substrate longitudinal direction — the displacement changed into an amount — the conversion 
means 22 and the detection means 23 which operate in response to displacement of a substrate 
longitudinal direction, and emit a collision-detection signal establish. 
[0007] 

[Function] In the above-mentioned configuration, if a panel 1 1 deforms in the substrate thickness 
direction by collision, this amount of deformation displacement will be changed into the amount of 
displacement to a substrate longitudinal direction by the displacement conversion means 22, the 
detection means 23 will operate, and a collision-detection signal will be emitted. 
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[0008] Since the surface treatment of the contact prolonged in the conventional **** longitudinal 
direction and time and effort of installation are not needed that what is necessary is just to form the 
detection means 23 in one place of a substrate longitudinal direction, cheap and reliable detection 
can be made. 
[0009] 

[Example 1] In drawing 1 , collision-detection sensor 20A of the shape of a long picture prolonged to 
a cross direction in the up-and-down mid-position is prepared in the vehicles door 10. It is fixed to 
the door beam pipe 15 prolonged [ rectangular section / thin ] to forward and backward in the inside 
of nothing and a vehicles door, and this collision-detection sensor 20A is located in contact with the 
door outer panel 1 1, as shown in draw ing 2 . The upper part of the door inner panel 12 is lit in 
response to the detecting signal of collision-detection sensor 20A, and the inflator 90 which carries 
out expansion bulge of the air bag 100 to the interior of a room is formed in it like illustration. 
[0010] The details structure of a collision-detection sensor is shown in dr awin g 3 - drawing 5 . In 
the long sensor housing 21, a switch unit 23 is formed at an end, the displacement detection means 
slack wire 22 is prolonged towards the housing other end from this, and the tip is being fixed to the 
housing end wall. The back is in contact with convex wall 21 A of the triangular cross section which 
formed the wire 22 in the method side of the inside of substrate slack of housing 21 (inferior surface 
of tongue of dr awin g 3 ) at the fixed gap. 

[001 1] A switch unit 23 consists of coil-spring 23D which connects between the other end of 
cantilever 23B which an end contacts, and cantilever 23B, and a housing end wall to limit switch 23A 
and the actuation child of this as shown in drawing 4 , it is fixed to cantilever 23B and tension is 
given to the end face of the above-mentioned wire 22 by coil-spring 23D. 

[0012] These collision-detection sensors 20A and 20B are formed in a drivers seat door and a front 
passenger door ( dr awi ng 6 ), and are connected to the ignition plugs 90A and 90B of each inflator, 
respectively. 

[0013] If the impact shown by the arrow head L of drawing 2 is added, the outer panel 1 1 of a door 
10 will deform into the inner direction, and as the arrow head L of drawing 7 also shows the housing 
21 of collision-detection sensor 20A prepared along with this, deformation displacement is carried 
out in the shaft direct direction. In connection with this, a wire 22 curves greatly [ among convex 
wall 21 A ] like illustration from the straight line condition of the minimum distance, and shaft- 
orientations length becomes short. Consequently, coil-spring 23D ( drawing 8 ) is resisted, cantilever 
23B is lengthened in the direction of arrow head S, limit switch 23A operates, and that contact 
energizes to ignition-plug 90A ( drawing 6 ) of closing and an inflator 90. 
[0014] 

[Example 2] **** which replaces with the circular wire 22 of an example 1, and is shown in drawing 

9 — the flat metal strip 26 can also be used. 
[0015] 

[Example 3] A opening is prepared in the way side (upper surface of drawing) outside housing 21 in 
the mid-position between convex wall 21 A, on the other hand, the plate 25 of the T character cross 
section supported by the housing side with the elastic body 24 in the inferior-surface-of-tongue 
periphery is formed, and the main heights are made in contact with the side of a wire 22 in drawing 

10 through the above-mentioned opening. 

[0016] According to this structure, even if an impact inputs near right above [ convex wall 21 A ], a 
wire 22 is made to curve enough through the above-mentioned plate 25, and positive collision 
detection is possible. 
[0017] 

[Example 4] As the plate 25 explained in the example 3 is shown in drawing 1 1 , it is also possible to 
prepare a large number in the longitudinal direction of housing 21, and substantial sensor length can 
be changed by changing the number of installation of a plate 25. Moreover, although the variation of 
the shaft-orientations length of a wire 22 is based on the displacement of each plate 25 as shown in 
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drawin g 12 , since it is total, if what can detect wire movement magnitude as a switch unit 21 is 

used, it can also know collision area. 

[0018] 

[Example 5] In drawing 13 , the heights inferior surface of tongue of a plate 25 and the side of the 
housing 21 which counters this are made into the wave of isomorphism. If an impact joins a plate 25 
(the arrow head L of drawing 14 ), plate heights will move in the direction of the housing side, and 
will sandwich a wire 22 among these wave sides. Thereby, the shaft-orientations length of a wire 22 
changes (the arrow head S of drawing). According to this structure, also when the amount of 
displacement of a plate 25 is small, a wire 22 is displaced comparatively greatly and high detection 
sensitivity is obtained. 
[0019] 

[Example 6] The portion located directly under [ of a plate 25 / heights ] the metal strip 28 arranged 
in housing 21 is fabricated in drawing 15 to the wave, if it displaces in the thickness direction where 
a plate 25 approaches the housing side in response to an impact ( drawing 16 ), the metal strip 28 
will be made to extend in the shape of an abbreviation straight line, and shaft-orientations length will 
change (the arrow head S of drawing). 
[0020] - 

[Example 7] The example of further others of this invention is shown in draw ing 17 - dra w ing 21 . 
front view — a rectangle length board ( drawing 1 7 ) — a substrate — on the base 38, three metal 
strips 32A, 32B, and 32C which set a gap crosswise and are prolonged to a longitudinal direction are 
arranged in parallel with the base 38. The end of these strips 32A-32C is fixed to the end of the 
base 38, it is fixed to the edge of the bars 33A, 33B, and 33C energized with the coil spring 34 
installed inside to the left of drawing, respectively, and tension is given to the other end. And the 
septum 39 of the thin meat prolonged from the end face of each bars 33A-33C was located among 
the flat-spring contacts 35A, 35B, 36A, 36B, 37A, and 37B which it prepared each in the edge of the 
base 38 one pair, and has prevented the flow of these contacts. 

[0021] The strips 32A and 32C located in the both sides on the base 38 are prolonged so that the 
upper surface may touch a pair each of leaves 30A and 30B countered and prepared in the base 
mid-position and an edge location ( drawing 18 , dr awin g 20 ). Moreover, strip 32B located in the 
center on the base 38 penetrated the inner space of Frames 31 A and 31 B prepared between leaf 
30A of a up Norikazu pair, and 30B, and was prolonged ( drawing 19 ), and the vertical side is in 
contact with the opposed face ( dra_wing_2_1. ) fabricated by the wave of the isomorphism which 
counters by the upper and lower sides. In addition, as for the above-mentioned strips 32A and 32C, 
the inferior surface of tongue has extended in contact with these frames 31 A and 31 B ( drawing 19 , 
drawing 20 ). 

[0022] if impulse force LC act and leaf ( drawing 22 , dr awin g 23 ) 30A be make to deform down the 
drawing in the collision detection sensor of this structure , the length in alignment with the base 
longitudinal direction of strip 32A will become short , as bar 33A resist the spring force and the 
arrow head SC of d rawi n g 2 3 show , it will move to the method of the right , and the septum 39 will 
separate from between flat spring contact 35A and 35B ( drawing 24 ) , and these contacts will 
flow . 

[0023] Moreover, it moves in the direction which this will deform below if the impulse force by the 
body which collided locally as shown in drawing 25 joins frame 31 A, strip 32B is inserted between 
wave sides, and the real length becomes short, resists the spring force, and bar 33B shows by the 
arrow head SP of drawing 26 , and the flat-spring contacts 36A and 36B carry out a contact flow. 
[0024] Thus, the large collision of area can be comparatively detected by deformation of leaves 30A 
and 30B, and the local and large collision of a load can be detected by deformation of Housing 31 A 
and 31 B. 
[0025] 

[Example 8] In drawing 27 and drawing 28 , in housing 41, a housing wall is touched in the thickness 
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direction and the sealing tube object 42 which is located in the center and prolonged to a 
longitudinal direction is arranged in the vertical direction. The end side of the tube object 42 is 
penetrated, a piston 44 is inserted, and this piston 44 is energized with the coil spring 45 in the 
back. The liquid 43 is enclosed with the inner space of the above-mentioned tube object 42 closed 
by the piston 44. The end face of a piston 44 located out of the tube object 42 has countered the 
limit switch 46 formed in the end face of housing 41. 

[0026] If Impact L is added from the thickness direction of housing 41 ( drawing 29 ), housing will 
deform into the inner direction, the tube object 42 is also transformed in connection with this, and 
the capacity decreases. A piston 44 resists the spring force of a coil spring 45 by this capacity 
reduction, it extrudes in the direction of arrow head S of drawing, and this is made to operate in 
contact with a limit switch 46. 
[0027] 

[Example 9] In drawing 30 and drawing 31 , the covering object 49 of a KO character cross section 
is fixed and established by the pin 47 on the long base 48 of a rectangle cylinder cross section, and 
the tube objects 42A and 42B which enclosed liquid are installed to a longitudinal direction in the 
space formed in covering object 49 lower part. The piston explained to the end in the above- 
mentioned example 8 was prepared in these tube objects 42A and 42B, respectively, and limit 
switches 46A and 46B have countered this piston. 

[0028] The cantilever springs 40A and 40B which set the gap on the covering object 41 at the 
longitudinal direction, and were made into hard flow by turns are formed, after these cantilever 
springs 40A and 40B carry out a curve rise towards a tip, they were crooked to the lower part, and 
the covering object 49 extracted them, and they are in contact with the side of the tube objects 
42A and 42B through a hole. 

[0029] If a deer is carried out and impulse force LC is added ( dr awin g 32 ), the cantilever springs 
40A and 40B will deform below, and will be made to transform the tube objects 42A and 42B in the 
flat direction, a piston will move by capacity reduction at this time, and limit switches 46A and 46B 
will operate. 
[0030] 

[Example 10] This example was transposed to the three tube objects 42A, 42B, and 42C, as the 
strip (32A-32C of drawing 17 ) in an example 7 was shown in drawing 33 , and these tube objects 
42A-42C are prolonged to the longitudinal direction through the inside of leaf 30A, 30B lower part, 
and a frame 51. Moreover, the end face of the pistons 44A, 44B, and 44C prepared in the edge of 
each tube objects 42A-42C has countered limit switches 46A, 46B, and 46C, respectively. 
[0031] In this structure, if impulse force L is added on leaf 30B ( drawing 34 ), leaf 30B will deform 
below and will carry out flat deformation of tube object 42C. Piston 44C is extruded by the capacity 
reduction at this time (the arrow head S of drawin g 35 ), and limit switch 46C operates. 
[0032] Moreover, if impulse force L is added and this deforms on a frame 51 ( drawin g 36 X tube 
object 42B will carry out flat deformation, piston 44B is extruded, and limit switch (arrow head S of 
drawing 37 ) 46B operates. 
[0033] 

[Example 1 1] In drawing 38 , the bracket 127 of a gate type cross section is attached in the door 
beam pipe 1 15 prolonged to forward and backward in the inside of a vehicles door, and collision- 
detection sensor 20A is fixed to this. This sensor 20A has the heavy-gage tabular frame 121,122 of 
the rigid high pair which sets a gap and counters in the direction of vehicles inside and outside 
(longitudinal direction of drawing), and these frames 121,122 are long boards which meet the door 
beam pipe 115 as shown in drawjng 39 and drawing 40 . The above-mentioned frame 121,122 is 
contained in the covering 125 of rigid low thin meat, and, as for this covering 125, the vertical edge 
is making the mountain type cross section. 

[0034] **** 211,221 which projects in the opposite direction is formed in longitudinal direction two 
or more locations of a center section, and the wire 123 which a slot 212,222 is formed in the center 
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of an end face at these **** 211,221, and is horizontally prolonged in a slot 212,222 is located in 
the opposed face of the above-mentioned frame 121,122. Caulking immobilization of the rod 232 
which has the screw section at the tip of a wire 123 is carried out, and this rod 232 is inserted in 
the block 124 formed in the frame 121, with a nut 241, it loosens and is fixed that there is nothing. 
Caulking immobilization of the offset lever 231 which mentions details later is carried out at the end 
face of a wire 1 23. 

[0035] **** 213 is formed in the above-mentioned frame 121 towards the frame 122 near the upper 
limb, and **** 214 ( drawing 40 ) lower than these is formed in the frame 121 between above- 
mentioned **** 221. 

[0036] While the above-mentioned offset lever 231 is inserted into the central guide hole of the 
switch unit body 261 which the medial axis prepared in the end circles of a frame 121,122, the end 
of the offset spring 264 which carried out elongation deformation is connected with each stop piece 
prolonged up and down from the side of a medial axis. 

[0037] Spool 262 contacts the inner edge of the above-mentioned medial axis, and this spool 262 is 
energized in the protrusion direction with the set spring 263 in the end face. Magnet M is formed in 
the end face periphery of spool 262. In the body 261 surrounding the above-mentioned spool 262, 
the reed switches R1 and R2 of a pair are arranged by the vertical location, and these reed switches 
R1 and R2 are connected to the ignition plug of the inflator of **** through waterproofing insulation 
seal resin 265 and a reed wire 266. 

[0038] In the collision-detection sensor of the above-mentioned structure, as shown in .^a.wingj41 , 
when the bumper 180 of collision vehicles hits sensor 20A in the vehicles door 1 10 directly, it 
moves to the method of inside until the covering 125 of collision-detection sensor 20A deforms 
through the shell plate 111 of a door like drawin g 42 and a frame 122 touches **** 213, and a gap 
with a frame 121 becomes small. For this reason, the wire 123 inserted in between **** 211,221 is 
crooked among these, and substantial ( drawing 43 ) horizontal length becomes short. Consequently, 
the offset lever 231 is pulled out, spool 262 marches out (method of the right of drawing 39 ), 
Magnet M approaches reed switches R1 and R2, and that switch contact closes. 
[0039] Since it is made for many wires 123 to be crooked in a part, the horizontal effective length 
by- whom these were added makes spool 262 fully displace, although there is comparatively little 
change of the opposite gap of a frame 1 21 ,1 22 since planar pressure is low when the hit side of a 
bumper 180 and sensor 20A is large. 

[0040] On the other hand, when the door shell plate 1 1 1 deforms locally in a street LGT etc. by 
door switching operation, since crookedness of a wire 123 is produced only in this portion, the 
movement magnitude of spool 262 is small and reed switches R1 and R2 do not operate. 
[0041] An example in case there is a bumper 180 of collision vehicles caudad from the installation 
location of collision-detection sensor 20A is shown in drawing 44 . In this case, half the bottom of 
the door shell plate 1 1 1 deforms into the inner direction (left of drawing), and the frame 121,122 
which counters in connection with this changes a posture in the shape of reverse 8. Thereby, **** 
211,221 shifts also in the vertical direction with the opposite direction, especially the wire 123 
inserted in the slot 222 by this gap is crooked in the vertical direction, and reed switches ( drawing 
45 ) R1 and R2 carry out a contact flow. 

[0042] The case where sideslipped by vehicles slipping to drawing_46 etc., and it collides with a pole 
etc. is shown. Collision-detection sensor 20A deforms the outside frame 122 into the method of 
inside greatly locally by this collision ( drawing 47 ), and the opposite gap between frames 121,122 
serves as min. A wire 123 contacts not only high **** 21 1,221 but low **** 214, and is crooked, the 
amount of crookedness becomes large, the substantial level length of a wire 123 becomes 
sufficiently shorthand reed switches R1 and R2 operate. 

[0043] Since each reed switches R1 and R2 of an operation (D) seat and an assistant (P) seat are 
connected to the serial before and behind ignition plugs 190A and 190B, respectively as shown in 
drawing 48 , the reliability of connection with the ignition plugs 190A and 190B in this example of air 
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bag actuation improves. 
[0044] 

[Example 12] As shown in drawing 49 , only the structure divided into two or more pieces 122A, 
122B, and 122C, then the frame pieces 122A-122C which correspond in a local collision can move 
an outside frame to a longitudinal direction, and contact with the obstruction at the time of door 
closing motion and the collision with a pole object can be distinguished certainly. In addition, it is 
further effective when covering 125 is also divided into each piece in this case. 
[0045] 

[Example 13] In drawing 5 0 , the example of further others of collision-detection sensor 20A is 
shown, and cementation immobilization of the frame 122 to which cementation immobilization of the 
opening edge is carried out on a frame 121 considering the whole as a mountain type container-like 
cross section, and covering 125 counters the container top inside of covering 125 is carried out at 
it. Also according to this structure, there is the same effect as each above-mentioned example. 
[0046] 

[Example 14] As shown in drawing 51 , while preparing the main part section of collision-detection 
sensor 20A which consists of a frame 121,122 which counters in a vehicles door, it is good also as a 
configuration which forms the switch unit body 261 in the vehicle interior of a room, and lets a wire 
123 pass for between these in an epilogue and this tube 130 with a flexible tube 130. According to 
this configuration, in addition to the effect of each above-mentioned example, in order to contain 
electric system to the good vehicle interior of a room of an environmental condition, reliability 
improves. 
[0047] 

[Example 15] As shown in drawing 52 , it may replace with the wire 123 between **** 211,221, and 
a fiber optic cable 140 may be arranged. That is, in drawing, an optical fiber 140 is prolonged, it 
extends, between **** 21 1,221 is turned up by the other end, and it has returned from the light 
emitting device 143 of the circuit section 141 prepared in the covering 125 end section to the photo 
detector 142 of the circuit section 141 again. 

[0048] An example of the circuitry of a light sensing portion is shown in drawing 54 . The output of a 
photo detector 142 is amplified with amplifier 144, and is inputted into the reversal terminal of a 
comparator 145 as voltage V0, and the voltage V1 which the partial pressure was carried out to the 
noninverting terminal of a comparator 145 in resistance R1 and R2, and was charged by Capacitor C 
inputs it. And when set to V0<V1, it is constituted so that the air bag drive circuit 150 may operate. 
[0049] A deer is carried out, and since the crookedness speed of an optical fiber becomes quick so 
that collision speed becomes quick as shown in dra wing 55 , the attenuation factor of V0 becomes 
large. On the other hand, since it is charged by Capacitor C, and the voltage of V1 is decreased with 
a predetermined time constant, when the vehicle speed is slow, it is not set to V0<V1, but since it is 
set to V0<V1 when the vehicle speed is quick, it can detect a collision. 

[0050] since it will follow V1 relatively [ fluctuation / of V0 ] and it it not only can perform detection 
of collision speed by selecting R2 and C suitably to the damping property of an optical fiber, but will 
be changed, even if it changes the output V0 of a photo detector by the cause of environmental 
temperature, dirt, etc. if this detector is used — a usual state — ** — a collision is detectable by 
the same attenuation factor. 

[0051] While magnitude, speed, etc. of a collision are detectable, even if it detects the phase of the 
received light, a deviation, and frequency by the above-mentioned quantity of light change, the 
magnitude of a collision etc. is detectable similarly. 
[0052] 

[Example 16] If a fiber optic cable 140 is extended to the vehicle interior of a room and the circuit 
section 141 is formed here as shown in drawing 56 , the environmental condition of the circuit 
section 141 can be made to improve. 
[0053] 
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[Example 17] You use two fiber-optic cables 140A and 140B, make it close to one side of prism 4C 
which prepared the end face in cap 4D, and may make it reflect light within prism 4C, as it replaces 
with turning up a fiber-optic cable and is shown in drawing 57 . 
[0054] 

[Example 18] In drawin g 58 , mirror 4E in cap 4D carries out opposite contact of the tip of one 
fiber-optic cable 140, and while introducing light from one side of the end face of the branched 
cable 140, the reflected light is derived from another side of the cable 140 other end. There is the 
same effect as the above-mentioned example also by this configuration. 
[0055] 

[Example 19] Furthermore, it can replace with a wire 123 and a liquid can also be used. In drawing 
59 , between the opposite frames 121,122, the resisting pressure tube 150 which enclosed the liquid 
is arranged, and the end leads to the pressure sensor formed in the vehicle interior of a room with 
the resisting pressure hose 151, as shown in drawi ng 60 . 

[0056] A deer is carried out, if the resisting pressure tube 150 deforms into a concave as a collision 
shows to drawing 61 , as drawing 62 shows, fluid pressure will go up and a collision will be detected. 
[0057] There is the same effect as each above-mentioned example also by this configuration. 
[0058] - 

[Effect of the Invention] Like the above, according to the collision-detection sensor of this 
invention, collision deformation of the vehicles panel in the large range of the longitudinal direction is 
detectable, and assembly manufacture is cheap and easy and can realize positive actuation with the 
detection means formed in one place of a long substrate. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] a part of vehicles door in the example 1 of this invention — it is fracture front view. 

[Drawing 2] It is the II — II line cross section of drawi ng 1 . 

[Drawing j$] III — III of drawing ? It is a line cross section. 

[ Draw ing 4] It is the IV-IV line cross section of drawing 3 . 

[DrawingJ)] V-V of drawing 3 It is a line cross section. 

[Drawing 6] They are the schematics of a collision-detection sensor. 

[Drawing 7] It is the cross section showing actuation of a collision-detection sensor. 

[D rawin g 8] It is the cross section showing actuation of a collision-detection sensor. 

[Drawing 9] It is the cross-sectional view of the collision-detection sensor in the example 2 of this 

invention. 

[Drawing J O] It is the partial drawing of longitudinal section of the collision-detection sensor in the 
example 3 of this invention. 
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[Draw ing 1 1] It is the whole collision-detection sensor drawing of longitudinal section in the example 
4 of this invention. 

[Drawing 1 2] It is the whole drawing of longitudinal section showing actuation of a collision- 
detection sensor. 

[Drawing 13] It is the partial drawing of longitudinal section of the collision-detection sensor in the 
example 5 of this invention. 

[Drawing 14] It is the partial drawing of longitudinal section showing actuation of a collision- 
detection sensor. 

[Drawing 15] It is the partial drawing of longitudinal section of the collision-detection sensor in the 
example 6 of this invention. 

[Drawing 16 ] It is the partial drawing of longitudinal section showing actuation of a collision- 
detection sensor. 

[Drawing 17] It is the front view of the collision sensor in the example 7 of this invention. 

[Drawing 18] XVIII— XVIII of drawing 17 It is a line cross section. 

[ Drawi ng 19] XIX-XIX of drawing 1 7 It is a line cross section. 
[Drawing 20] IIX-IIX of drawing 17 It is a line cross section. 
[Drawing -21] It is the IIXI-IIXI line cross section of drawing 17 . 

[Drawing 22] It is the cross-sectional view showing actuation of a collision-detection sensor. 
[Drawing 23] It is the drawing of longitudinal section showing actuation of a collision-detection 
sensor. 

[Drawing 24] It is the front view showing actuation of a collision-detection sensor. 

[Drawing 25] It is the drawing of longitudinal section showing actuation of a collision-detection 

sensor. 

[Dr.ayying^26] It is the front view showing actuation of a collision-detection sensor. 

[D rawing 27] It is the horizontal sectional view of the collision-detection sensor in the example 8 of 

this invention. 

[Drawing 28] In the vertical cross section of a collision-detection sensor, it is the IIX VIII-IIX VIII 
line cross section of drawing 27 . 

[Drawing 29] It is the horizontal sectional view showing actuation of a collision-detection sensor. 
[Drawing 30] It is the cross-sectional view of the collision-detection sensor in the example 9 of this 
invention. 

[Drawing 31] It is the front view of a collision-detection sensor. 

[Drawi ng 3 2] It is the cross-sectional view showing actuation of a collision-detection sensor. 
[Drawing 33] It is the front view of the collision sensor in the example 10 of this invention. 
[Drawing 34] IIIX IV-IIIX IV of drawing 33 which shows actuation of a collision-detection sensor It is 
a line cross section. 

[Drawin g 35 ] It is the front view showing actuation of a collision-detection sensor. 

[Drawing 36] IIIX VI— IIIX VI of drawing 33 which shows actuation of a collision-detection sensor It is 

a line cross section. 

[Drawing 37] It is the front view showing actuation of a collision-detection sensor. 

[Drawing 38] It is the cross-sectional view of the collision-detection sensor in the example 1 1 of 

this invention. 

[Drawing 39] At the vertical cross section of a collision-detection sensor, it is IIIX IX— IIIX IX of 
drawing 40 . It is the cross section which meets a line. 

[ Drawin g 40] At the horizontal sectional view of a collision-detection sensor, it is IVX-IVX of 
drawing 39 . It is the cross section which meets a line. 

[Drawing 41] It is the horizontal sectional view of a door showing a collision condition. 

[Drawing 42] It is the vertical cross section of a door showing a collision condition. 

[Drawing 43] It is a horizontal sectional view in the operating state of a collision-detection sensor. 

[Dr awin g 44] It is the vertical cross section of a door showing a collision condition. 
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[Drawing 45] It is the vertical cross section in the operating state of a collision-detection sensor. 
[Qraywng_46] It is the horizontal sectional view of a door showing a collision condition. 
[Drawing 47] It is a horizontal sectional view in the operating state of a collision-detection sensor. 
[ Drawin g 48] They are the schematics of a collision-detection sensor. 

[Drawing 49] It is the horizontal sectional view of the collision-detection sensor in the example 12 
of this invention. 

[Drawing 50] It is the cross-sectional view of the collision-detection sensor in the example 13 of 
this invention. 

[ Drawin g 51] It is the horizontal sectional view of the collision-detection sensor in the example 14 
of this invention. 

[ Drawing 52] It is the horizontal sectional view of the collision-detection sensor in the example 15 
of this invention. 

[ Drawin g 53] It is a horizontal sectional view in the operating state of a collision-detection sensor. 
[Drawing 54] It is the circuit diagram of a light sensing portion. 
[Drawing 55] It is the graph which shows change of detector voltage. 

[Dra wing 56] It is the horizontal sectional view of the collision-detection sensor in the example 16 
of this invention. 

[Drawing 57] It is the edge horizontal sectional view of the collision-detection sensor in the example 

17 of this invention. 

[Drawing 58] It is the edge horizontal sectional view of the collision-detection sensor in the example 

18 of this invention. 

[Drawing 59] It is the cross-sectional view of the collision-detection sensor in the example 19 of 
this invention. 

[D rawin g 60] It is the horizontal sectional view of a collision-detection sensor. 

[Drawing 61] It is a horizontal sectional view in the operating state of a collision-detection sensor. 

[Drawing 62] It is the graph which shows fluid pressure change. 

[Description of Notations] 

11,111 Vehicles panel 

21- Housing (Substrate) 

22,123 Wire (displacement conversion means) 

23 Limit Switch (Detection Means) 

121 Frame (Substrate) 

R1, R2 Reed switch (detection means) 
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